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Being successful in wrestling depends on power, strength, sustainability in strength, muscle endurance at short periods, technical and tactical skills. Additionally, wrestling is characterized by short-lived and highintensity activities and requires significant anaerobic endurance [1] . A growing body of research suggests that leptin hormone has an effect on the control of body weight, regulation of food intake and increasing the energy usage [2, 3] . Leptin is a well-known adipocyte mainly produced by white adipose tissue and is associated with fat mass, so plays an important role in regulating energy homeostasis and insulin sensitivity [4, 5, 6] .
Weight control and decline in body weight are also very important for success in [7] . Therefore, the investigation of leptin hormone is of great importance in competition period in which fast body weight changes are observed in wrestlers. Leptin, one of the adipokines [8] , is abundantly synthesized and secreted by adipose tissue [9, 10] . The main determiners of leptin level are body mass index (BMI) and body fat tissue [11, 12, 13] . Serum leptin levels are higher in women than in men when age and BMI are considered [12] . In this regard, the purpose of this study was to investigate the effect of substantial weight loss on serum leptin levels of women wrestlers during competition periods. 
Materials and Methods
Participants
Research Design
The experimental group had 21 days of training (3 weeks, 6 days a week, 2 hours a day) during the preparation camp. The last three days included tactical trainings with low intense. The control group, on the other hand, continued their normal daily life activities during this period. All participants confirmed that they did not eat, drink or use medication for 8 hours until their blood sample was taken. This study was conducted after taking the ethical report with the reference number 2010/09 and approved by Zonguldak Karaelmas University Medicine Faculty Research Hospital on 2nd September, 2010. All the participants of the study were informed about the details of the study approved by ethical committee.
Data Collection
Anthropometry and body composition Data on the anthropometric characteristics of the study group, including age, body weight, height and BMI were obtained. The age and height values of the groups were taken once before the preparation camp and the remaining variables were taken twice before and after the training camp. Participants were measured using a metal rod with a precision of ± 0.1 cm and a body weight of ± 0,01 kg with a digital scale. The BMI values of the participants were calculated using the formula weight / height 2 (m). In order to measure the skinfold thickness, a Holtain skinfold caliper was employed, applying 10 g/sq mm pressure at each angle. For this study, Durning and medical-biological problems of physical training and sports
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Womersley's Formula was utilised to calculate the body fat percentage of subjects with values from triceps, biceps, abdominal and suprailiak skinfold measurements [14] .
The body fat percentage (BFP) calculations for women were made using the Durnin-Womersley Formula (1974), which can be shown as:
Body density (D) =1.1620 -0.0630 x LogX; LogX= (Biceps + Triceps + Subscapular + suprailiac) Fat% = (4.95/D) -4.5
Blood analyses
Blood samples taken before and after the preparation camp of the study group were collected at Hitit University Biochemistry Laboratory. Samples were centrifuged at room temperature to coagulate and plasma samples were stored at -80°C for biochemical analyzes. Diasource brand leptin elisa kit was employed for leptin analysis. Biochemical analyses were performed in accordance with the procedures in the Düzen Laboratory, found in Ankara, which has an international accreditation.
Statistical Analysis
The data obtained from the measurements were analyzed statistically using the SPSS 21.0 package program. According to the Shapiro-Wilcoxon normality test, Wilcoxon was used for variables with non-normal distributions before and after the preparation camp, whereas Mann-Whitney U test and independent sample t-test were employed for comparison between the two groups. Statistically, p < .05 values were considered significant.
Results
Based on the analysis in the study, it was found that the mean age and height of the experimental group were measured as 18.12 ± 0.72 years and 164.28 ± 5.13 cm, 18.85 ± 1.04 years and 162.73 ± 5.86 cm for the control group, respectively. Body length, body weight, BMI and arithmetic means (M) and standard deviation (SD) values of the participants before and after the preparation camp are presented in Table 1 .
When the data in Table 1 is analyzed, it can be seen that there is a statistically significant difference between wrestlers' weights before and after the preparation camp (p < .05). A statistically significant correlation was found when BMI values were compared (p < .01).
As shown in Table 2 , it was found that there was a As shown in the analyses in Table 3 , Glucose, HDL and BFP values were normally distributed in groups, so independent t-test was employed and Mann Whitney U test was used for other parameters. No statistically significant difference was found between groups in terms of glucose, HDL and BFP averages before camping (p > .05). There was no statistically significant difference between glucose and HDL averages between post -camp groups (p > .05). BFP was found to be significantly different between the groups (p < .001). The BFP average of the experimental group was found to be lower.
As shown in Table 4 , there was no statistically significant difference between pre-and post-camp insulin, cholesterol, LDL triglyceride and VLDL values of the participants, except for Leptin (p < .001). While the leptin levels of the experimental group decreased, those of the control group increased.
Discussion
This study has sought to investigate the effect of substantial weight loss on serum leptin levels of women wrestlers during competition periods, it was found that in elite wrestlers, loss of body weight is an important issue in every competition period in order to compete in the target weight category during professional sporting events. This cycle continues as weight loss and ongoing weight gain [15] . In line with the finding of this study, the article by Ziyagil et al. [16] conclude that the body weights of star wrestlers increase before and after the season with a statistical significant rate, 9,63%. The works of Demirkan et al. [17] tell us that there were significant reductions Note: *; p < .05
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in pre-and post-camp body weights of selected athletes in elite wrestlers. In this present study, the weight loss of the participants in the experimental group was 7.72% after the preparatory camp organized for 2015 European Championship, which can be considered as within normal limits and compatible with the related literature. It has been widely accepted that exercise regulates blood cholesterol and all other lipid metabolism in a positive way [18] [19] [20] [21] . However, there are studies in the literature showing that exercise has no positive or significant effect on lipid parameters. Some studies on endurance and strength training have shown that there is an increase in HDL-C cholesterol and a decrease in LDL-C, TG values [22, 23] , while there is no change in the literature [24] . According to the results obtained in the study, there was a statistically significant difference in decrease of glucose, insulin, cholesterol, triglyceride, LDL, VLDL parameters and increase in HDL parameters before and after camping of the test group (p <0.05).
It was found that leptin levels of the experimental group were statistically different in leptin levels of control group (p <0.05) before the preparation camp. In some studies, higher leptin levels were found in women compared to men [12, 25] . However, it was concluded that there was no significant difference between wrestling national team wrestlers (n = 45) and sedentary men (n = 43) leptin levels [26] . In a similar study by Cicioğlu et al., pre-test and post-test measurements were conducted between wrestlers in a 25-day-old camp before an international tournament, and there was no statistically significant difference between leptin levels in the weightloss group of the test results [27] . In men, leptin levels begin to rise during childhood, peak at first adolescence, and then fall. For this reason, leptin levels in men are 3-4 times higher than men in this period [28] . In other words, this difference between the two study results can be attributed to the gender of the participants. According to these results, it can be noted that the leptin levels in the women who perform wrestling sports are significantly lower than the men who are engaged in wrestling sports.
There was a statistically significant decrease in the leptin levels of the experimental group before and after the national team preparation camp (p <0.05). In elitelevel free style wrestlers, 4% fast weight loss programs significantly reduce the effects of certain hormones and leptin levels [29] . In another study Yanagawa et al.
[6] compared 12-day pre-and post-camp body weight, fat mass and leptin values of university wrestlers and sedentary people and found that wrestlers had a significant decrease in leptin value, body weight and fat mass. It has been known that leptin concentrations in circulation are related to fat mass [4] .
Conclusion
In this study, it can be said that the decrease in fat mass and serum leptin concentrations of wrestlers may be associated with decreased body fat content. It can also be said that the intensive preparatory program and accordingly the rapid weight loss caused a significant decrease in the leptin level of the subject group. In a nutshell, during the preparation camp period, intensive exercise program caused rapid weight loss and it was determined that serum leptin level decreased significantly in wrestling women.
Highlights
•
There was a statistically significant decrease in the leptin levels of the women wrestlers before and after the national wrestling team preparation camp.
• The leptin levels of women wrestlers were statistically different in leptin levels of sedentary women.
• There were statistically significant differences in blood parameters of women wrestlers in before and after camping period.
